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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the reformer from 
being scaled up or the system structure complicated and to 
reform a raw fuel without lowering the energy efficiency of 
the entire fuel-cell system. 

SOLUTION: The methanol as a raw fuel is mixed with water, 
vaporized in a vaporizer 24 and supplied to a reformer 22 as 
a raw fuel gas. The reformer 22 is supplied with compressed 
air from an air tank 36, and the raw fuel gas is mixed with the 
compressed air in the reformer. The methanol as the raw gas 
is oxidized to hydrogen and carbon dioxide, and the methanol 
is simultaneously steam-reformed to hydrogen and carbon 
dioxide. At this time, since the heat necessary to the 
endothermic reforming reaction is sufficed by the heat 
generated in the oxidation of the methanol, a heat source for 
supplying the heat required in the reforming reaction need 
not be provided to the reformer 22. 
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mm<Dmmt>mn&nTV3i-oT^zrcib, #wrs& 
<t ^ tc^©m^a*v^— r z a ^xmmM2 2 tas^ ™ 

v^i/»»3 2 b-effinsstis©^ ftftfcftfldfctrx 

[0 0 6 6] CCt?* eV32 att> /<-t34*> 

K<fc»>^JER£nSo 3js^6SMT?«^ 20 
& W>3^.;l/7 0 0, ^>3Wtt) £{£fflLfco * 
ft, n>yi/7t3 2b», 8»&T;l/;=x<>A-&&fc: 
J:9J&£SnSo 

[0067] CO J; 5 tctaES nfcffi^MtixT * > 
^36 iC-B^^tlfc^. «TS.£ 5 K/t— 3 4 

So &*5x I7^>^3 6ta, I7^^3 6fl©3? 
«E«i«3&r*ffi*-fe.>"9-6 8«»»tt5nTaB*)» *6 
ICX7 if^3 6 rtcD^«fi*^J£-T 3 1 * C *v£tf o 

6 8H\ 3HJBiIg&5 0 fcS&WtcSS&SftTVSo ftJSPSB 
5 Oti, C©EE7j-fe>"9-6 8*^OX*«^*lCxT 

WK L/WWtttay^Uv* 3 8 lc»LTWtt«#* 

SHU: ** J: 3 WITT*. «H«i^X7A2 0imett 

§3 2 *«63«»«©£BIIB»«*«ie*n* C fctfT?** 

^Htcfflt^nSo 40 

[00 6 8] 2— \Z>3 2 aZmWlTZ'^—t 3 4lt. 

x*««fc uT«flMt^si6*ff a 3 *. mwm 4 0 

7 4*i»6»asn*o /<-t3 4ttx C©«*H*ttMS7 
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fe«ttf«s»ajas/xxA 2 0 ©jgfsus©* 3 kmr 

3 4 fi* * 2 8*^^^/ -7l/©{ftf&;£ 

3w-*o /<-t-3 4^>y-**«»t*fc»t^* 

So 

[0 0 6 9] — 7-3 4 tt, JJBggjftofc&oj&B 

Mtt*&l&7 6«7>LTff««lli: LT«»Sn8.- C© 
Sg 2 QSNMHi 7 6 tc US 2 SMDISIgg 6 7 jWRtt £41 
TfeOs C©^2SiEfiSffllS6 7ttSiJlllSP5 0A^6©K 
■M»**«*T* 7*^3 4te«*^*EE»3««*BI 
S5UTt/->So 

[0070] cc?, 7-3 ^tcti^iss-ir^-y-e 
o ftw e. ntfe o , 3 4 T-©j^^©ia«^s« 

tLT, C ©S!fcee**«^««:«#f: LTftJfUBP 5 0 
tcA*LTV>S„ !M@PgB5 0«. C©^lJg*-tr>-9-6 
0fr5©A;7j|gJ&:&»C. tf^e 3&J:tf%2tt 
«!63SiS§6 7 fdEiMPffcUtfjLT, 7^-^-3 4 tcm*S 

T?©«S«Sa**3f3£©«SH »8 00W?>100 0 

•c) (cfitorvs. ta>/i—t3 4tcw&wtt*tx 

e^3 2 a*@itel8i&L.fc©^?88§2 4K:f 

rob mi o%«rt> > «««2 4t»*'n*«i»»* 

X©iSft{±*?l6 00-7 0 OlCtCitU DgRS«2 4©& 
1^2 4 tC«^nfe7<— 1 3 4 

9»tlTttfia 2 2 &n3„ 
[00 7 1] 3taS2 2t±. «J&£tlfc:;><#/-;l't7k 

C©eS(»i§2 2©«^*5<fcO*iS5tKt§2 2T* 

0. ^cPiS-TSo a*, 3tSS2 2fc;*#7-7l'i:zk 

t^6a*««im^x*(i«frr*iB2«m«ieK7 9tc 

«JB2jaft4r>"9-6 1 ttmfZKTlS*). ^»S2 2fc 
^«ns^^/-7l'^7ki:*^asM^^x©{gS 
^M^bTV^So C©8Be^*{±, m&«M9r9'(>* 

8fgP5 0(i, 7^—7-3 4 ^©Jjg^lSfi^SfJ^bTVSK 
i£bfcSgltaK-fe>-9-6 0*->P.©^l#i:«fc<l©m2ia 

s-t>^6 i *^©m#*a*u, ctizcoAfimmc 



(11) 
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2 4frt>m&-$nz®]m#z.i l &. mimz 5 o°ctc& 

C0 0 7 2] ^ii-r^J:^»C5Jtafg2 2lC*5tt5 

^^«^-r«fc«){t, X7?>^ 3 6fre>t4Jg 1 sst 
7 5§^ LT&HS 2 2 fcffi&g^tWgtffctfX t 

L.Tmgmma%i-oT\,^ 0 m 1 2S»«*&ss 7 5 ef±sg 10 

1 isais&s 6 6 ?. tiTfe »> . m &<omm^ * > 

«r^LT$iJffllSP5 0*^«»^ft«#*SCtT> &«SS2 

2 K(&igt-s&{fc#xs*ti8i5LT^5o 

Co 0 7 3] 5St«gg2 z-e&M^tircxmv vtttim 

#Xf4, I3«M%8 0tC<feoTC0fiilSgP2 6tC 
Sg3&**«im8 0fc&tt5nfcSg3ig«-fe 
>*6Z(i, JXS382 2frP.Simsn£i£»#X©*&K 

®)gP5 0fc»«^«^i:LTA*-r5<, {WSPgP5 0{4 

m 3 >-9- 6 2 *^ ^©m^aicestKgg 2 2 rtsc© » 

RJfciflllMHWrU ±iELfcSg 1 «t«iaSS6 6 fc*tL 
TSBKrtHt£ti}*>LTi$R8§2 2 Kt$&-r££J»%IB 

^ntn-rscfctcfcoT, 3tfi§i2 2-etf«:t)ns«H 
s^««^©jffl)bTssj(Kgg2 2 rtgpoi&e^pep-r* 

[0 0 7 4] CCM£ig?gP2 6f4. m3^«J&8S8 0«: 
^•LTSt«S2 2fre,^snfc&»#X©-B&{bl^ 
itfi*{£MS-tfS^e-e&3o y>*/-;l/©-l&W;S:i& 
SSIS{±-TT*1C (4) (6) Sfc^LfcjbV H 30 

ESfcgjMKJStf ff £ £tct4 <r *i£©:£tca*> L 

2 2T?^^tifcj85«^X«^«0-^bK^-&A, 

m»4 otc^-rs^^x^o-KfbKigffl*©^ 
[0075] **fiseu<Dj^m?a4 ofiBfltfKH 1 ^!© 

tta*ttK&IIMCIl4 l©Sffi»c£*&Lfc) . SS**# 40 

(1) aK^Lfery— KJcfe»j*s«*iB»bT«» 

43» c©£5&H#iS#?£!^«*fifc:*5V> 
t, «*&«nS^#X*©-Bfta8SRii«i:LT©fF 

p p m8£fiTF-?&3. so 
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[0 0 7 6] C 0&ffi&2 6 e^SftSMg&tfXtt* 

^jffx-e&iK co«iggP2 6»cfev>T{i. j&sBtfx* 
©^eajfeUT-mtBeRoRtoVffaton*, co 

flSBS§|52 6ict4. -&{tt^©SftiMbtt«-t?&.5&& 

So <r©co mm 2 6 -rams nrc tim#*<p ©— ai 
ftj^is««. coffiMgP2 6©SifEta«. #«&£ft£ 

«m*fX*©HKfltf8liira, COffi«Si52 6'v©»ffi 
5o C OigMgp2 6 icttH^L&V^HftftJgilHMg'kV 

a52 6©aSteiaft j f«^^--5«s»3ffxtfiffl*iSffl5L, sa 

a»©^*X*©HWU»8WiS^ p p mWT f: a 
[0 0 7 7] CO««SP2 6-e±ia©*9fc-K{b^ 

iga^Ttfp. nfc«8«^xf±, m 4 assess sict 
j6«c«sn*. flm«»4 0T?t8»siSJcffl^&nfe« 

©JWWMfXtt* BESSLft J: 3 £8S*«#tiJ8S 7 4 (c&ffl- 

amwni4 o©*v - K«fc**j*««isiSK:Mto*« 

(k^rxti. x7«>f3 6*»6»3«»l[«ieB7 7«t- 

a o ©K<b» *rx »(t»*rxis 7 3 tc# w « ntff 

[0 0 7 8] ©JSHa55 0«. T-Y^anvtfa.— ^f^tf 

scpu54i: > cpu54 ■v&ffi$mtim*mff-rz> 

nfcROM5 6i:, raU<CPU5 4t?#ffljaS5aa«r 

-rs©tc^^a7 j -^^— ^wti?*«^?ns r 

AM5 8£> fB^bfc^iffijatfC-fe^lJ-^EE^r-fe^*^ 

©^mm^A^j-rs cpus 4--c©8*Jwsstc 
[0079] *«w©fi»fc»rtrr**«»2 2 

©««KOV>rSiWrSo 0314, 3tSS2 2©«fiE^r 

^{SjfrsftMK^s-ess c u - z n «jn?*jas*ifc 
^1/7 h*^«*tifc*saP2 3*«*tv*o w$m 

2 4 -«iMt « tlfe * * / -)\> t * t *» & % SSTO^X 

2lC^LT«^-rSM2M»«l&K7 9 
(4. 3t®g§2 2 i:©S^SP©#M-em 1 $t«7 5 



(12) 
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C©3t«S§2 2«, 3»CfeV>T±fg^*## 

tirdsmxx&m£Ltc*. o tern 3timm&® sottft 

[0 0 8 0] tCT, SSjS^JSTfeSC u-ZnMJ&T? 

X 3 mmx 3 mmO^f ?CfiKf L/t^Uy 10 
fc„ CiiDCu-Znfflijti^^WKi, %mm2 
3lCfeV>T^-fC?S«SnTV>§ 0 5JcSgP2 3rtSi5»C* 

CH30H+ (1/2) 02 

-» CO2 + 2H2+I 

[0 0 8 3] ®3ic7ji-t&?icmk%'sm-?2>mimu 
x*3cMiS2 2tcm*e-rsi:> estsgg2 2-ea. ip^.fc 

j&wwri4»**. (7) sicjjvr^sjs 20 

^a^LTv^rafe (6) &z7jk?mne>7kmifflim&. 
iSttfT^^nTv^„ ^jg*^«2nr (7) icic^-r 
fs&K£*<fT&frn&<&ofc&tt, (6) stc^-r© 

•e, &Kgg2 2fc«je-r5M^^xtc*D^ss^o» 

(7) ^iCjjVr^HJfcKioT (6) ^fC^-T Jl^O 

[0084] 04 tc, ^^#*-rssm»^x^3(H 

g§ 2 2 UT c O J; -5 (c#«KC>#iifrr £ t € 

cSSS2 2fc3o^SjSS^^-r 0 J&SS2 20 
AOP^jfiT-a, ±xBL7c,fc5K: (6) j&C7ji?<&Mtt 

&o&n&.mtmc (7) sctw-rai»si6*»aifTt-* 40 
ic&mmtf®mmtt±®-?Ti!inm2 2 to&<Dum&± 

m?Z> 0 &«S82 2rtgB<Dzgfiftflf-*l;:jgLTUfe> 

< -r s i:3tsgg 2 2 icmsnfc^tt^^fc^n, 
^<o&« (6) ^ic^-reR^sjSfctt^jitfrso 

^nsrtc (7) j£icm-?K®&.fcic&r3T$icrzmm 

izmvtcmt. &m®2 2<Dmmc\ajfrr>T]&&im*t 
kitws. so 



S, &Rgg2 2rt{C32«-rsftl!^l^-y H±, ± 

[008 1] 2 2 T?ff **5nSKSS*5COV>T 

&CF\cWm?Zo ±mhtcC u-Zntm<Dt>£X~*2 

s-*<D7m%&M*n%: : j mmtm&^tc (4) 

5£&V>L (6) 5£tCt*oTK£jWgC»K £{*fcLT© 

t*i«©«SK:?C.CM%MtC u-Zn8i<Dt» 
t-C&MBifoltn&o ±mVfc (4) i£*v>L 
(6) 3.lcV£^rc&nZLfc<Vtelc, WTlc (7) 

[0 0 8 2] 

8 9. 5 (kj/mol) - (7) 

[0 0 8 5] VLt, 3t«8S2 20«||&l3£lflWft<:~>V'> 

&sg§ 2 2 tcflas-r «^s*flis-rs c ttt-eitz fcv> 

?$&*&*r*o 3c«S2 2t«^txS^^y-;Vfc 

AD* SnSfcifc, StMgg 2 2 -PigC S&SSJSi: LT 
tt, tm (6) SlC«*>bfc^££<Dft!i£ (7) SIC 

*t)Lfc^sfS«>e#^o &n&2 2i±mmvrc&v 

lC?SimMM~e$>2> Cu-Z n«!^A^S(C3t«^nrc3t 
MSP2 3*li^Tfe»). ±i3f8?fc£fST?£ crcfia«c 
Oc!)tKgP2 3rtgP*^g!t-r§fc46, (6) ^©©^SlS 
■egf£$«i:LT (7) ^co^SJt>T-^i;rcl»«^ 

*-e»3css2 2fc«uT««&-rs^«^ij«-rsci:A< 
[0086] &ic*mmm-mz. 3tMS2 2tc«^-r5 

^.S^A^-'o ^(Dfctb^ ^B^AMkUfcO^X^ 
^«MI»c«:Sc:fcA^<. $fc, 2 2 CDftO^© 

Tci6^x*;l/^^SbT>'X7 i A^ft:<DJi^.;l/^* 
A^T-T S Cfcfe^V^o ^6.1C *^itefi?lJOS&®gg 2 2 
3CRS2 2 rtSPTjiff -TS (6) iSOSzj&KJS-e 

g-r£&»&, isiu<5!tKS2 2 ^r-iiff -rs (7) 

[0 0 8 7] Sfc, *HSfiCT©S(M^2 2^tt, 

ffiTiM8*****£Bi(eHKjWtaA6n*fc«), ass 
2 2rtSPi;:i3ttssft«'fl;<De-^(i, ast§2 2©^ 



(13) 
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(6) S»C^-TSlSfc5WafT-rSfci6. E&S8I2 2© 
rtSKSSfiS 3 jB5ift{$JgS8 8 0 fcii b3 Mnfimcfofr 

-mit&mmmizmrTziiK *mmm(D<&'m$2 2-e 

it, iSS*±#l £-e-*fg&K&:&i£St§§ 2 2 ©A D Qtt 

f: LTV^5fci6, 2 2 ©tBntt Jfi"e«±IHS/7 h 

KJtWSRfb'SftT. &«bfcj^#X4'4>-B£{l:^iSl 

[0 0 8 8] $##X*©-SI{t^i§S*teM 

•rsc c^e.. c o^msp 2 6 -esag-r^ 
<gjggp 2 6 -e&ii-r ^-stfti*?***^ c h «k o 20 

[0 0 8 9] g&EbfcfcStC. 3St»S2 2lC»A-r«£E 

*S3sa«fomga«» 3cKS2 2ic#A^n«^^y- 

;l/«<o i 0*^2 oxtttxii^icWo^mt^mt 
ttfc**/-;l/»CD2 Ofr5>4 0%# (7) iWc^Lfc 

fcimmKm* *> *>m.tmm.i*m^rctb. 221? 

igilS&JtKfcfcbT (6) Stc^L/cBR^SfS^Wc 30 

(7) ^cm^rc^ms.^ntiv^iai.. (6) 

2 3 OSa^S < -TS c fctfBJfiEi: 

*a§g2 2tC^tt56lr^tt^[ql±^-»Tc»Ht§2 
2 •?<Dl&mm$:%{8. < «J A 3 C f: tc <fc o T/h2 < "T & C 

[0 0 9 0] S£3fc<7\ (4) &<^b (6) ^tCg-^fc 

y-;baiC*fLT2frP,3te**>zl< <**«) 

fc-fcoT. (5) &cm?Bifc<DWi33Vm%mt2-&r 

-mtmmm.*m$.\^ wra (6) ^tc^-rsis 

^;l/=Pa^{±<gT-r« 0 #fgfl8i0IJ©i$St8§2 2 m so 
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(7) ^CTBtfcTk^sL^v^sis^m^sij-a-TfT* 

02 0^54 0%*' (7) iCtCTB-TSJSlcfflv^nSi: 

t®z.z>7i«Dmiz*&s—frm<Di. 2*^2^ 
«-??2$tfo afoT, ^«s§2 4t?Mk-r«7j<£Da*ffiM 
»2 4-e7k«»fk-rsfc«>ics-rsx^;i/^ 

4-f>7k^>'^3o, &z\,mct\t>*t&m-rzmw*z 
[0091] cct> #ggg2 2 rtap©iaa^£oe— 

^«r»^ 3tMgl2 2©rtafig**jaiESgHlc«0#S 

&*&-r * * * y -;p«tc;s CT«^-r ss^oa*^* 
x^tci)\ <&m®2 2?mn?zimEifo<Dmiic&v 
Tmi-?zmmmitmfr<m®?tii£. &H8§2 zv<o 

oyzoicm&wm&ttmm-rzia*. mar, i&«§§2 

2 PigpicSB 4 iSS-fe 3 1 «SCt. c <DS8 4 SS-fe > 

jptfig t-rna:. «i&^fi*^<*oT3tss2 2rtgp 

S2 2rt<DJSfif«:)SiEK:«0„ 
[0 0 9 2] ±abfc<k3tC*aS2 2tcfettSSS^ 

U!3f£ c i: tc <fc o C#*^ff**Kf±f S c i: 
BTffit^So *SS2 2<D?i%mmt±M-tZ>£}i\c1g ! 

[0093] s-f, mm<o^tK-o^xmm-r^o est* 

S 2 2 lC«gEi$Lfc * o K C u - Z n Wltf3(E«?nT 
V>S*V C<DCu-Zn«ili, SKJ3 0 0°C^^.SS 

C u - Z nMjga®^, ffiSSS?0*ffitc^1SiK 

ttffi«*^'> L T b S 3 fc i6KKg§ 2 2 <Ol£fig*<ffiT b 
Tb$-5„ 

[0 0 9 4] $fc. *,3-OcD?PfP^-efeSiiJ^fiE%|cr) 
a b/cIEm*Sf5«7i-©S^e CD, C/c 

0, &i&vrci)n&&%.<p<»mmi?xtfix.fcLT&mm<t 



(14) 
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fc*v&v^ c &*©;j:g:jBm»it!i4 otc^^nTts 

5 o fttc ;* * >^©£>i!»#it * £ c i: «*$ft;tfx*© 
[0 0 9 5] &R8S2 2©rtgR&g©&ffl« 

ic, ©jfflia5 5o^^-ric#^sgm«^ii6iit-safi!ci: 

2 ©BHgare&o T3c»gg 2 2 rtgP^iSS*SBft-|-«gP 

islt> acggi2 2»c«se-rsffiis^Ms^isas-r5 
atciscT&Rgg 2 2 ic&&-?zmmm*mm-?z c a 

»C<fcot\ &gg§2 2cDrtaJ^lC2 5 0*^3 0 Ot 

[0 0 9 6] £7^ *HfiSWlTf±M 1 ^(«*&S&7 5* 
Sg 2 83»#«&g8 7 9 »C*tLT£-85£-tf£ C t £ U BBS 

omm.m&z i&mz-z&m&z 3v>m.wiT'*zs- 
ar, m i vmmam 6 6 zm%. km 1 &smm 75* 

m 1 ttttftl&B 7 8 £-&M£-t*T. 181888 2 4 ©MKfc 

[0097] feSftt* SglSSSSi8E8S6 6*fil3.;fcSg 30 
l gftttttfg 7 5*, 03 ICtxT * 3 ICS 2 J&ftftMftB 
7 9£^2e«ftt>9tcft&ttK8g2 2tc!8RLT* 
ffifg£5l*#ffi-C3tftS5 2 3 rtSPic»A-r 5 CttLX 
t>B\\ C©^©aSg|52 3^<D»APtt, 
XtiHtyren«A&Ptt>£tifc-52A^DC£, C©AD 

dfctt* (7) Alc^JUMfiJ&icAsailLkJloe-- 
?tfSfcS882 2©WP^riRlU:^lft-rSCi:t£:S:So C<D 
tit. 8fll«2 2lc«ie*»BjBSft3!fxoJfl**3C»lc 
±#««Tfc«-fcf, 3tKS2 2©At)P#ifilCfeVT® 40 

J: Ox *«»2 2©A»)n(*ifi»ca«SiSfcB , r*«Ui 

X«f»<0-it{t:e8R»a*«I**ftii)fc{4, &M8I2 2© 
fflP{*ifiOJM3WIS^Tt-*ttlllcffi«ffl»0«AP 

^flHrrscttfasiv. 

[0 0 9 8] *^S60IJ©J$»g§ 2 2 T?{±, SfcStt&fc L 
TCu-ZnttSIW* C©MSKtt (4) 5£&V> 
L (6) ^c^f7k^M&»cDSJSi: (7) sJttc^Lfc 
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tomtit, cc-p, &m&2 3tmz.zfmi±. ±je 

«C&tf-?«*ll£A<* Pd-Znii^ffl 

[0 0 9 9] *fc, :fcHS60IJ©#R882 ZT*tt> Cu- 
Z nfljrfST^figLfc^P-y h«6«l,TSW»2 3*m 
jtftlfctf, ?S«»2 3*/N=*AfcJ:oT»ljW*«l)« 

«^s*fflits-ST3«gP2 3&M&-rnif&v\. 
[oioo] ±fBHfiSfiyt?«, *$y->v*<3&mtm 

An*.T*5< Strict l>fca\ «K«2 2(C«V>TSlSOSft 
C©J:3S:«i^*®2SQ«0!lfcUTSiWrSo B5(i« 

& 2 ustenojsaa^mjfi^x^Acjsftsacss 22a© 

ft-^fATa, 8CK832 2 a*§<«SiB0 1 »c 

TKLfcm i %tt09ottm«tt^xT-A 2 o fc#ar*fc 

TJWTOS2*at^JfcH-rsgB^%ffS:3. &*5, Iff 2 

mffimvmcmw? zm 3 6 mmn&nm 

fe, *2*fflfc«i:HH5<. miHJfie!l©«m«td!^X-r 
A 2 0 fclW»©«|»a**f *j»R«l!l^^i»lC«*.6 

[0101] c©*ssfig-ett, m 1 *fi50!i©&MSS2 2 

**w^*x»fl»et-*»2«««ie»7 9tt, »a 
S22a t©^i^gp©#Ha-em 1 £5«K*eSS7 5 

T?3W»2 2 a tCflHifgSnSo *HfiS0!)©KS§g2 2 a 
-Ctt, •€-©g#7J|fi)©4'{$^<fc»)t>ADP*t)©t4H»c 
^M^^KSS 8 2 LT^ 0 , &S§g 2 2a left 

[0 10 2] &Mg§2 2 ati, SSS2 2 fcigC<&H 

^nxv^o c©3Stss2 2 a-r&ssnfda^wx 

tt, J f>«0*Kffi2 2i:|^C<S3jB5»^!88 0%^ 

[0 10 3] meic, 5fe»g§2 2 a©A0P*^t*Sgg 
*»&bfcH«R*fX*»AU ^5>(c&Kg§2 2 a© 

i:^©, Bfc©i§2 2 a fcfett*a*»**jS"ro cc 
T?. ftP*.fc&SR©S«> ^Sfg2 2 a©At>P*3*ti : 't' 

s^tcisv^T^n^n^fi-r-otLfco ass2 2 a© 

AOPWJfim ^l^SSCT^PI^tc (7) 5£lc5jVrfg 



(15) 
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-rs„ c©i:£#«Si:#fc: (6) aStc^-r^S&kte 

22a rtgposaf«±s*m« 0 

CO 1 0 4] E&S§§2 2 artgBWi&Stflf-^lCit-rS 

(7) ^<0%fS&£jS«**7-rS*\ ^<9««|g 1 fHfi60!J 
fcBWK (7) 5££^£§&KlSK<fcoT£Cft&fi* 

mmLx (6) sfcjj^wfcfio&wKffu *«S2 2 

a<DrtgKa««ffiT-rSo CCT, ^2Syfi0!lT{i> s 

tf^«^neaJS8 2^e»ffi^*^«i&«n5fc«), 

(7) ^{C^-r^K^ilfTLT5!tSS2 2 

artas<Dia«^±#-rSo ^a^satasftftgaiiaMsg^ 
mtcznrc&i*. 3tS8S2 2 artt?{± (6) aea^ra 

PIC o T jctk-t So 

[0 1 0 5] ^2Hfifi{?IJfiD3jRS2 2 atc<fcnf£. 

S2 2 a tcKm^^-rsist 2 mft^ftTeae^sc* 

(7) stc^-r^si5oe-^t>2 0ic^nsc 
f:»c*5 0 t*oT, #s§g2 2 aicmmtzmmmom 
attiiCTfeoTfe, escMg§2 2 af«9gp©ta«^otr 

2 2 alc:fctt£Vf-*t$©Sft*Ttf3Cta^fig£:& 
oftfttf), &H882 2 a ©rt^©iSiSa t t$#B*J&£V' , ti 

*ofco kss2 2 aicisttstf— *n<vaw& 

# Bite i: * o ft„ #$&J13:*«J* S c i: «\ jaREi&T? 

[0 10 6] ±»LfcS*»2 2 alC«V^T« Kig«r# 
*f 6*0* *ffi«tt, 3cHS2 2aOfi¥ 

#|fi»c:|3^T*«H«fc»)t>A»>P«k #£L<«05* 

2 2 aOttnttir?(*A^ra^&lcT#«fefelc 
(5) SO">7hS*^flBt«tl» Si 3 8 6 

teas D HJ«n«««3tfX«t>®--WfcK«iMt*«»lc« 

[0 10 73 *fc, S2$Htfl|(9«KS2 2 aftt, SI 
f&co£-**2@K#ttftci:{i:J;oT3tS§§2 2 art 
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tzCtlC&i T3t«gg 2 2a IC&V 2>® 

§§ 2 2 a &KJtoMlt1r* C fctfRrtgfcfcofto 
[0 1 0 8] ±aBlfe£2%MEffl-ett,. 3tR8§2 2 alC 

mm-?'<%&m.<Dm*2mftLTm4ic&n&2 2 at 
t, estR§§2 2 a rtf»T?©ia«#fc*ii8s-r 

£LV. C<D<k3&JI§fiSti, Sgl£la{tM&S&7 5*5j:tf 
2 tcfev^T. (MM* 5 0 <fc o T8PJSP 

tt4 0(DS8Sft&^{fcLT, «SS2 2 a fC*tf**3Wt 

KfS©«asa*^trs4:^fc:fe. 3Sca«f 2 2 arts»<o 
20 acss 22a K.m&t x*©* * 

/Htl^o ftSKSflSP-T S C IC * o TV 2 2 

SBHrttcpii5-rSo cntctoT. 3c«gS2 2 atom 
MSjs<Dsaafi*es^«jfi4 otDW^^aitc^iSLTS 
^ *>tcsi®-r s c i: «wrti k * *> s ^»mta 4 0 k 

[0 10 9] ±3SUfcJ:^{C, mi^«*eSS7 5^<t 

xs &n.m&Mm 8 2 KWtftmm*. <t 0 T3t«gg 2 

XrA 2 0 a^^-gPlC-feVy-^ia^ C£0-fe>-9-*->P.<O 
^m«^**Jffllgf 5 0 ICA* LT, C <Dlf ^^g!C$iJS31 

gp 5 0 ««±BWwr*»wr*«wii:^rntf. wis* < 

2 afc&R832 2rtgP<DSA*«IWrSiaK-fe>'1f*S 

P>LTigg#WSC t^T*#S„ iffitc. StH§S2 2a 

[0 110] ^ 3 JKS*4^*&SS 8 0 JC. escajgfStc 
<fc o T^fiK bfc^^XfO-KfkK^SS^^Wr s 

i: *^T* # > -^kJ^^iS«^m^£0fitU(±»i: * o ft £ % 

tc (±^^^gg 8 2 e. ©^M<o««&fi*M e. -r c 

fclCtoT, 8tH882 2 acDWP^ificDStt^WT^ 
so gf 2 2 a fC«*et SH^^XWSSfi^^tU-r Si5it«-fe 



(16) 
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coiii] ±mm2$mm<D'3in®2 2 am mm 
tt-stsBEmg^L* 2 mm^mm^mam^t vrct>\ 
GMomaeiiiLW* 3 mmvLtmii 1 1 r «> <t \,\ 

07 a, 3®mj^± (H^^tis am) (D^maiSLm 

*ffi&fc<&m®2 2b<DmfR*&t>-?Wim®-?&2>o c 
CT-14, ^«^iKK8 2!b>e.«IS*nSffi^M 

a. 0 5 icm l fcestas 2 2 a <o<t 3 KisgeJtssisic 10 

«£tl5<D-?(4fc<. 3tfl882 2 brtgPfc^tje.nfcH 
®ft8 3^bT3cRgP2 3 bK«£ft£o 3fcKSP2 3 
M4, K^b^SSeilfcraeiC Cu-ZnWcio 

[0 1 1 2] CCD*? ffi®2S^S*m^6>^T 

«*e-T5«/st-rn^ -®m*^#u&-rs^Ka#ss 

tCfcoT3(S»2 2 bCjflSTRfieotBftAOffiB-rsA'' 

H?, ««S5Kttfli-rSflBfflS^8 3*82ttSffifli«, M3 
IB83B«*&K8 0 fciBi:*aPW2c*»6Bi)gOB**4s< 

pf*sfit?«&»§§2 2 bort^tas^^fcwsci: 
antrAiR: (5) 3&c7jkLt">7h&.m*®m 
lt, »«nfciiflm*x*©-BWid»aflafltt**»te 

[0 113] CCT% HIi5^8 3*MS— %S^*-rS5A: 

fcffiHB8«a:*HBIJ^ 8 3 *» &«MFlCttKa 2 2 b rtgiS 30 
£«*eSnS C £ »J s c&K§§ 2 2 b \*i-c<Dm&±& 

^ttSKili5^ 8 3 < T « c i:T*«*S-T5SM 

B*fl*&U ^gPfiOcO#JSOfcr-^*Tlf-5Ci:lcJ;o 
TtiJPttifiT?<QiaK*W. -Kft^igS^-TtfSC 

[0114] £fc. miR^s 3«, 

< MM* 5 0 fc.fcoTTOSnSHHtfffc'rSfc&fcr* 

< n«rr s c t otto s» #stg§ 22b wasco « 

Vvr£«|fl|Jft8 30llflkttflM&iHfllbT. I@gi57t8 3*5 
fC^«0«*&S*^il«Cfc»Cj:oT. &«g§2 2bF<9 

T#S 0 3tS§§2 2 b<D^gPSSfctfP*<, ffij£<D-tr 
>^%ta^T*3< Ci:tC«koT> fg3^«#;S!SSS8 0JC 

fettsas^x* (D-mitmmmm^m 2 j^»«*&ss 7 

8 3cofflWiVim<»mffi* i 2sbmfr<ft%i? c tn^mt » 
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[0 1 1 5] &3W4, ^SS7t8 3*/^^^;l/-"f>)gtt 

*^fig{cbTfe^f4", mffi-rizzitmncmLoimmm 
ztcib, M6?z&im*mffiLx&mm2 2 btc^t 

tT* ^flt^Ei^*«4S^»cffi#tc-r.5Cfc*^^Si: 
[0 1 16] Sg2*fiSfiflTt4&SHfS»C«-r££^<D« 

K—h/W7-8 4;&fI*fci3tKg82 2 c cD«§j££3ifr-r 
ittWH-e&s, &«fS2 2 c"?t4, ?g 1 Hfi60iJ<D&H§§ 

2 2 1 mmiczvA k> n&izmcis^Tm 2 im&6»- 
^^=rr «M^^xf4^^in^ £*xt^ 2 

2 crtlCfltl&^nSc, $1882 2 clCf4, HSLfcSlfia 
^JfcH«»C C u - Z nftl^fc.fcoTJEJfKStl./'c^W h 
#3fc«2;ttT^So C©StIS2 2 c<OrtgPti:{4t:-h 
^W^8 4 WSStte.nTfc»). ^£#:53tMKfSfc:J: 
oT^Cfcf^a^C(Ot-h/W^^LT3£Rig2 2 

[0 117] 09t4, SSS2 2 ct?KMKJS«rff«:o 

&Zo &n382 2cic&o&%t\rcmfm*}z.i*-> a» 

•3P#ifiT-{4^*^<#trfei6, (7) StC*t>-r^ 

Ofci6tC5StK8§2 2 c \H&(DM&lZ±.m*fflfT s P 
\£-?lcM-?Z1)\ t-h/W^d?t/'c3f»S2 2 c 

T{4^sjST?^urc^a*^- wwyicfcoT&K 

832 2 c <£>&;£k:£;L £tt3o ZOfcib. &RSS2 2 c 
S2 2 crtgP©rg^-^WfeS^H4gl5^lC±^Ljl 

[0118] t-h>'W^ , ii:«toT^a(4isagp 
*>6fiaak\tfiA6n*ft», asti2 2 cr-t4e- 

±St5c tt-aT, (6) aStc^LfceSfeSSJt^fif*^ 

%a«irr«. »3*aMooa«8B2 2 cm 
#aa«*flBfw**if s'Xf^AoiBtfttff^ c a* 



(17) 
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CO 1 1 9] SStC, fg3§£fl60IJ©3tRg82 2cWt 
£ Cfcf&itfcqStSgg 2 2c rtSBtc^grT S c fclcioT 

[0 12 0] ^«Jfi->X7 L A<DeK)^fCD«fe5fC. 3cK io 

aso^-^*^ ctl*5o S3 nmm<mm!& 22c 
s^^y-;i/a©i o~2 oxomm^WfeVT, *z 

/-;HC2 0~4 0%^T (7) StC^Lfc%#ft 

©12. 5 — 3 0%<D&m*i&$&-?&C£lC&^T. ± 
E^SlS^fT : *a^^y-;l/a<0]t^2 5-6 0% 

[0 1 2 1] &S§§2 2 c©<fc3lc, fc-h/W^d 
aMTF-TSfSfc 09{c^r<fc?»cffi€©toW± 

kjst*&3 (6) ^tc^-rs^feffi^t^ns/c^ ». 

[0 1 2 2] ZZlc, m 3 3 ^SAMSSlc J: » 

g§2 2 cfc^T- B$«&Sv->tt8B#Wlc-efcSfi#± 
P*LiiffT*?|4 OO'CtUitc^rML/cW^ctt, 
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[0 12 3] CCT, ±S8bfc«fe3e5aMatfE«iHRS 
■eSi&^lc, 5feS»2 2 c©ffiPf*ifiK*T|»fitfe* 

nns£cs. -r*tJ-Ss em§§2 2 c©ajp#sfi<oia 

ftWmKSUeCCFicTtf&ftV^j; (5) £lc*Lfei'7' 

©HWUWSWlE*i | *<*oTL*5. S3ll«S0!l©i£ 
SS82 2 c t— W V.78 4 :&3cS§g 2 2c Offl 

p«a*-ett#««*vx(wifc LTWpf*ittfc*T?^a 

A^ii?f-rsci:T3cSS2 2 c<DtBP#jfiOiiaf*ffiT 
mct^f, (5) SC^Lfe2/7 hRlS^iEi 

5o 

[0 1 2 4] 01 OK, S3HSfifi»J©3CSS2 2 c©^ 
&m-V3t>Z&mm2 2d^t„ 3tR8§2 2 cttftgPfC 

wwmm 8 6 orttttcmfcottfui 8 5 jww* e.nr 

VSo CCD^R»8 5tc{iCu-ZnMi«tc<fcoT®fiK 
Sftfc^l/y h«9BRStlTV«. #HW8 5(±, Si 
£M«*&SS7 5 fcSB2j®B«*&8&7 9 fc*^MLTi^ 

2dtcfe«/^T, Bft^s-rs (7) stc^-ratasiSfc 

[0 12 5] &LtWmLrc£olc^ 5JCSS2 2 d fcc&M 
S22c tra«fc, 8I&KJ&e£i;fcftB#M2I®£!> 

Ttf * c i: «t o TMM^fbft if ©^iP#«rKii:-r S c 

fc&So *6fc3tSS2 2d«, 3c»Sci:l^1ttc, S 
BM>HK ^ A 1 0 + fit *> Ttf *) t ff fe »? -T S c t icm 

[0 12 6] $fc, 01 Okl^-r<fe-5tc3(Rf82 2 d 
ti, S3 *£eK8*&8S 8 0 tea C S ffl Pttififc {±«iigi5 8 



(18) 
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6«rK^Tfee.-r, &mM%2 2 c i^tiKtfiPttifitCfci: 

Tx StK§l2 2 d©ftPttja?{±^*#5&MKJSeo 
fca6tcia»*^TU (5) &lC7jkLrc->7hfcfci>m 

[0 1 2 7] CCT% &R8S2 2 c, 5$tR§§2 2 d 
££348!B4KteB8 0 tcilUSma#ifilc«^Lfc^; 

2 2c 2 2 d tCfeV>Ttif8f?^JS-<?£Cfcg*& 
taP#3fit$7?e^5^i:LT. (5) jStC^LfO 

CO 1 2 83 BB£Lfc<fc3K:. SIS 1 *fi60!l<D#«S32 2 
T-««^-rsS^««PliiS-r5ci:»c«};oT. fS2§tlfi6 
0y©i£Mg§2 2 a*5«fctf 2 2 b ■eimmE.&icm?z& 
iK^MWttWSCfclC^oT^ Sg35gflH8l«Di»Kig2 
2 c*5«ktf2 2 d ••U«S»*t2S*fT* 5 Ct tC«toT. 

rztm*m^Tffl&&m&w&? c t e <t o t*bk©. 

SWbBKrlLLTyft, 01 1 «C. #Rgg2 2 e 

[0 12 9] 3tggg2 2 e& W&telCfinfcMvS^ 

87t, ^LfcCu-Znft6&tc£oTJgj£L*:^l' 
>y h^5c«Lfc^2fiS^8 8 4:^«^TV^o 

%.ma&7 5 i:^2^«*&^7 9 ttf-etmhx&mtf 
tax. <btifcmmwz.it. gsiMaiuis^tcfcw- 

mmn-?%/^i?7j>.fmi± 500 < cs j k<ds&s:f-? 

fi)?XO«»«S»T, (7) T&nmt^zs-frvm. 
it&MKfctmc (4) Stc^Lrc^^y-;bcD^)»S 

[0 13 0] JJS/^^iftMKttC u-Z nM^tCjt 

(7) Slc^-r^^ft^fliji-rS^fflA^V^/c 
46. ( 7 ) iScDKJStf gf&cfT&fcnT^ < Of»S*^l 
^ffcc cOfcSraBjC (4) 5SfcjiVr»!»KJSfcfT=8: 
t>tl%*\ (4) ScOSJST'g-T5l^a<k»?fe (7) 5£ 
tc^-rSJSt?^L:5^fii0^!t)^V>/c:«>, 2 2 e 

©rtgPiaStt±^L^CtS 0 &HS32 2 e flgPOSStf 
±#-T«ci:ti:J;oTiL^KJS-efe« (4) Slc^tg 
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[0 1 3 1] |gljW«J18 7X (4) 5&fc<fct/ (7) j£ 
X(±. 3l«tt«£'2ftliK«8 8K:?ffLT« (5) Sfcfc 

it; (6) stc^-rsistc^n^o ce) j£<»&k 

JS-e«. miM«l®8 71?3iffLfc (7) :£©3££&£IS 
io T«efeRS2 2 e ©JiiPttjfifcljfrrK fCOnTi&gjWB; 

T-rso %2Mii8 8tc*v^rtgp©iaK^m^©}a 
af^ofeeT-r^i:, fg&sjs-c&s cs) s©->7h 

[0 1 3 2] S&4Sy&0!l©3cR«2 2 efc<fetltf> Sf! 1 
U#T*Mi$.i<*\Z>rctb. m l MJGUf 8 7 tfev-vT ( 7 ) 

20 CSC SGpT. $l«lii8 7fc»bT3K 
Ol«*fl«LT. (7) £©f^EJS*Sf8CfT&*>« 

<«rntf, ^tcecsKisisis-efe^ (4) jcoks 

±-T 3 C lc * o T> /J»S S:S«T?S»*WK:3C«RlS* 

[0 13 3] Ct^ £2«^18 8», .JJB/*9f* 
D fcKf&ttlC&S C u - Z nM^iAT^S 

tb. C CTf±3tKS 2 2 e ©apW36Cifr3< JCOtlT 
fi«3WBtT-r*. ttoT, *2jW«l8 8T?t4iiA*«± 

C u - Z nMJ«{i (5) iCt^-T 5^7 HKJSSMS 
40 38-r*JStt«5M-*fe«>, jB*««ffiT-r**K»2 2 e 

[0 13 4] S4 3ftSMl08<oatSS2 2 etcfeV^T(±. /t 

v s?«> A«wifc ioti i te$m 8 7 ufc^ m 
i m^us 8 7 *m®.~? zmmte, m^comm^m lt 
(7) ictc^-r^^y-^o^ks^isiipi^^ 



(19) 
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coi3 5] s^bfci^t. mi&^m4$mm<D 
v^ae^ff * 3 fe^oajg^^tt s c t ic «t o xrnit 

(4) jfcfre. (6) j&CTjkLtc**;— >l/<Dc&»K£lC 

it-^T. (7) ^tc^Lfc^^y-;KOK{kSfS©^ 
* * / -;i/©e$t»sjs i: fgg&sjs-efc £ * 

5*fifi0!li:LTJWTti:^-r o 

[0 13 6] ID 1 2fC, S5*fiS0!l©3cMi§2 2 f CQ^ 
BSt^fc-To Sg5|Hfi&0!l<D5fceg§2 2 f ti, efcSMSSh? 
^5Cu-Z n(!«|j!i^S:5^l/7 F tlTV* 
5feSgP8 9, 9 0%ffiZ.T^Z> o COy&M&Z 9 t&.m. 

AfflJfcfStt 6 nfc&Rgp 8 9 "Ptt, #jtM8»iift 3 mm 

^5nfc«^x©sftti(iati:istt^nfc*Kgi59 ot 

It. aSMStiflSmmXSmmxanimO^f?©^ 

jg^l^y Mi, *SM0«fc:fe»*S/.htt'<l'y Hcts^-r 
5. &M§|2 2 f T'«> ^2jK^K7 9 

titcmimiJxtm 1 ^«j&ss7 5*»&«ie«nfcffi 

u>y he>m.M*mm-?z> B estsgps 9*^3tsg59 oic 

[0137] ecu. &mMmic£-DTmf$.znrdis 
vb<D±%z. •?Kt>*>mM<ommmm<o±%z£. m 
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VTBW!*-*. 01 3 it. 5StM8§2 2 f £mM<D&Vi(D 

±^bn^uy h<D&*ftmLrct>(D£*mMLT. z 

0. 2mo 1 /m i n, 7j<0. 4 mo 1 /m In, )S 

t^m* 2 zmx Lko i *3T«Jna»^x** 

Ltc mi 3T0#M) o cnp)2*m*^^-n^tu 
mnmjtJxic*SLT&fs.%: 1 . 751/rai n 
«^Lfco mi 3K7f& zoic m&Lrcmmm-cm^ 

«^tctt, iS«S2 2 f OXQZlttftT'fmmilt-E. 

20 ^itm^>ix^\ 

[0138] m§icmiLtcmcmtiL®mmc*)(DMm 

-e$>z£mz.t>tiz>o ift^oT, mv<mGL®mmtc 

mk£ftftK>i$^tcwmziGL~3i*. fmu&vmmm 
^Mz.i&r>T&n®ft<DU&ttftm-fai£nrc£^z. 

•5. m&mi)!&rcQxmm&j}7>£&MLmzMM(DU 

mmm?k'b-& < b fc*&tc «, p< ^ / -;l/O^SStS{i: 
•r^^o coyote, M^£0^®a*Vh$<^si:K 
T'&Z£%%.t>?t% a 

[0 13 9] ^^y-^^b^nstcf*. p<^7— ;i/ 

£m££tfMt&±-?&M-?z> ! &mti i &2>-t)\ mm<o®& 
m'p?z> tabic mtRfcoim&tfi&Tt s 0 c ntc w l 



(20) 
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U 3 i: K £ o T tSScSSlStcS-r 3 ^«©i^«{i5S« 

eis©£js>$«£ fcv^T«i^<oi^ffia*^^-r set 
^/jN«<-rsctic.toT, 3£f&Ej&-e;S3&{bKfS<a 10 

[0 14 0] «*«©i^«®»AVJ^<*3c: 

^U-yh rtfffQtttt&M K <fc o T feSi6*HE3ftS.n#*--.. 
i:V>-5fe<Ot?355o tOi^&^CS^&P,^ ft* 20 

[0 14 1] tt±itt^U^S«8S*^.T> m5Hfi!5flJ 
cD#Kf§2 2 f tt, F*?ga[Lrc3j«gP8 9 

efe«gP9 o^TMiaaiiijsauTv^o -r&fr^v &at§-: 
2 2 f ^o±j!i^^al^c#^E-r3S4^«cDi^«ffia^/J^^ < -r a 30 

*HfiS0yoaas2 2 f -m, 
%t£h(omz. m\ ■• zt^tzo mi 41c, msnss^j 

©&ftg§2 2 f ^JB^TiSHKJS^tT&oft^cDtfX 
<ojfrn?j fate fctt SftM«ig«©£{b fc , IX&'h®.^ V v 

5mmm<D<&n&z 2 f *m^x?$m.&.fott'n%.-?tcm 

$ft, ttjpgpicioj^oT<o?asmo 

[0142] o±oj:5fc«i»a*nfc*5sas«iioi»K 
§12 2 f T-fi, t&«t§2 2 f ic^m-r^mm^u-y v<o 

S£±SftW±*# < TfttWi'h* < "T3 c f: K <fc ^ 
T. StSfg 2 2 f rtgPT-mtftgffl^ ft K> (DtemmWm* so 
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*TV^<, Uc*bt> K&KJSJ: t) feR^a^Jb^v 

Kftsts-z?^ c «^atc <fc o Tte!«ia«^±# i/r*r 

±#b-T^ci:*^i / >ft46. ftfe&&fl (*Hfi(50!I-e{i 

c u - z nHi). ^maonsiaics c ttc £ 
sft> tt&is&tfj^L-r^cktcjg 

H UTK^bftlEm^SiS^tOSlSA^fT LTlf^fM 

2 2 f (D-fmrnv^m^y h*im?2>mj8.ii?z> 
ztic&iT. 3t®gg2 2 f©T»^Jiff fiestas 

ifKtf^&IglcteT LT b $ •? * ft> 

±ffi.W-emftV 5^tSiS«SlS3K^a>^S c i: ic <fc 

»> . c tiK <fc o T©ms*S-e^S5feSS*S^^»i:S» 

So lfe*m, *«S2 2 f \Ci3^T&m.&(Dl¥-®.® 
a^ft 0 cD^HSJ£©^*l«J±*-a:S C fc*<T^So 
[0 14 3] 3^fiS0IJ<O3catg2 2 f it. ±IBLft<J:3 
tCE&^gg 2 2 f fc^SW-rSSSi^U-J' KD^<DA#^ 

4 mBSP© «fc 5 K^a©M«^fflic'rs^*^ < . 
— <0M^JSt«fcoTes:a§i2 2 f^istsca^e 

£ft> 3tM§g2 2 f ©AOPgBK&l/vrilC^IW 

3 c t 3JK8g^f*«D«lBSc^lB^<b-r 5 c t 

[0 14 4] ±!2LftSfI5H860IJ<Oi&»§i2 2f(i, M 
^«tc<toT2a«0^#^<D-?U-y h^fiScU 3J 
Sg§2 2 f rtlcTtWT-S^L'-y b^^^^:. 3(Kgg2 

2 f (D±m.m t Tmm k t? aa e l ft. cc 
e.^<ii:*^#3ap»tf. 3tRgg2 2 fcommt±m 
rtSBicftfeax^i^ h^Tca-rs^ot, 55jksi2 2 f 

«^#<, T««Btt»-fe;l/0»fiiW*/jN*<}Bjafti 
[0 14 5] ^55lfiSglj£OScRg|2 2 f X'lt, 
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ts. Ltct)\ ±m.w<Dtmm5m*'b-$ < -r s c £ k <t o 
TMmfe&tfiM Lt- €t o (D*wz.&%)mmc> 

LTfc<fcv\> *HfflieiJ©5StKg§2 2 f Kfi. BBS 

[o i 4 6] vLtwtwLrcmsmm&mt, amm^o 
±mw trmw t r-mtmrnmoKz s c t \c 

20 

CO 1 4 7] 0 1 5 tt, Sg6§W60!]cD&B882 2 gOlf 

<i^53S(SgP9 i tcti^a^T-fesc u-z nft&arx? 

BtiLLrc^Uv h^^tlTV^, d<D3tMS2 2 g 

nxfeo. m2$mmi&7 9 t3cas2 2 g t<Dtm 

« * 0 t>±iTPSg 2 jB5**f«*eg& 7 9 cgst sn? 1 

«*&SS7 5£^LT&{btfXT-&Sffifg^Mtf«if&£ft 
TV^So *fH«50J©&fig§2 2 g«BSP3§i^©^#* 
*TU «B5«tctt^2ttS3R«^8S7 9*'««Mb i Cfet)IB 30 

^ < « zffi&mmmw$ < &s <t ? icff^snr^ 

So ^%)!m;te>nfc&K&«g§2 2 gfc#«&SftfdSC 

aw*? < r J :z > &Ez<Dffi.mitm< &s 0 ^nmrnx- 

it. C<D&? 2 2 g (DJ&Vllc <£ o T&Stfg 2 2 

S8£<fcK^©«fT*i$»K^©^mcJt^T»K., Mttt 40 

KJS3ISi:©88&fco^Tfi&SBt-So &*5, *mffi®l 
2 2 guttle J; oTM^»#X©^&IJ3 
SLT^SfcJiK #ffg&9 1 )!>Mii;LStej«<"*l'-y h£L 

t\> Jff6||j&W©#Kg„2 2 gtcti, SgSj^PT'ii^ 

[0 14 8] &St8§2 2 gCD&olC. ±W«TJIWSRir 
X<Dj9iB&&jg< "TS C tic £-oTJ%m£.foT-&ZffltK 
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s t * 2s->w?t*ft?t&igm-zm£?ttM$> 

S8&K&T&S (4) i£.<DE.fclt*?y-f\sftlr&mi 
T-M««®fc43V>T#l8SnS££-C£D. Mfim#X 

<dss§#;&s aaa <&o-c*>**y -Mmi:;***! - 

^BK&iS&SnscifcKfctK &eK&<DE.fem&lt. 
JjgJ^#X<Dgi6&£j§< Ufccfclc<J;Si2Sfc£tt-Sc 

T-mmn#x<»ffimttw<?z>ctic&r>T, am® 

[0 14 9} 01 6ti, I!65£6fc0IJ<9efe»g82 2g*ffl 

*£l«<og{fc2:, i$-&iJitSg»rB«;&*rrSia«g§£/B 
VTStKSJS^ff & o fc i: #<0|^ U < tt^taS<0^fb i: 

0>j©5fcH§g2 2 gT-it. mimj}x<Dffi&t>m^±ffi.w 
Kis^TfmMm<D±.mim j pfric&:t)^ m&*-%.t 

[o i5o] &±<D£oicMf&ztircm6mmm<D&M 
s 2 2 g (4, ±ffi.w<Dffis&mmmtt?* < -r s c 1 1 * 

fc^oT, ^5Hfflifla|i:ig®»c, 
«^av^fbSJ£:-e^ l> SffeMk: «fc ^ Tttt!gjas^±^ 

SSCTT-fi: C u - Z n tf#ffi2<Dffi&fc * 5> 

il ices LTgtxE L/ciE^^KJSW^OK^jifT L 

So L/c#oT, eSt«g§2 2 g^cfe^,^T^HS<o#^^S 
[0151] *mffim<D&n%52 2 g «. ±iBLrc<fc3 

fci£»g§2 2 g©SlSS»f®a^±Siiffl9i:TSiiffl!li:T'^^ 
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i5*umir 3gtt**tr zm-v&m&mic a o rem 

Tfci^T fc. KStlrtoSS^^^li:^— it? 5 c 

[0 15 21 fte&Jtffllttt, &RS82 2 g*BSP3gl& 

^figi: LfcfcV MTOtfX©i^tf±tM-eiI< 

JlCi$B;tfX<D^tf ±Mfl!|-?jg< fc£&H§3<0#tfiK<9ffi 
CO— 1 7 tc^-To 0 1 7 (D3cKgS2 2 h 

ss9 2*^fig^n^ c<omimxxmx®9 zo>nm 
titv^, %sgi2 2 hott-mwic&mztircmMHrt 

X#A8S9 2 BSRtt^fC^fiSt^tlfci&Sii 2 2 h <D 
— ystD&Micts^-cfflnLT^Zo 3t®8§2 2 h©— # 

»i&£Sg7 9tcg^t,T*>*), ?&EIEe£*W»a?ft 

So JSKS2 2 h-ett. #«g&9 4 fcM*$ft#X#ASS 

*WXi» A!S 9 2 £&KS5 9 4^ #»g|5 9 4 Oil- 

[0 1 5 3] &ftSP9 4cDttJ3ffifr53fe«&9 4 rtgfllc 

KfafroTHGh.*. CCT\ 3CHIS2 2 htCt±^£D4>^ 
« 2 2 h rtTJWBR* X«3MW* C fctioTtCft 40 

j&fttfxfi, cojittRj?x»att9 3fc»a«n*o At 

»*rx*iatt9 3tt» #Slg§2 2 h<D»l£a9lc43V>?. 

M»LfcRJB»;trx»AJB9 2«*wo-r*)KaBfc«aa 

Sffll©JSffi-eraPbTV>« 0 «S»*rxBftU8S9 3(DB8P 
*ttiEBfiUfc*3««flaegS8 0k:SSttLT*0x #S 
§12 2 hT?aK«tifc«««rxttflW^rx»tfllS9 3£ 
8SUTm3«5S«ie»8 OKSPffl^tlSo 
CO 1 5 4] 6LtBWIUfcJ:3lc, 3tMf§2 2 hCi, 9c 
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#X©Mn:frftK^tt&M*»:«§§<D»r®fc#* 
«*&t£ t£H8§2 2 hTIMrBBfilftcH&K 
ccDWfBS<0SfBti®«S»^fX«AK9 2{ciSv>«2*fr 
<. fiJ^XSfWSS9 3fC5av>«JH/J^<*S 0 C©C 

aji»2.2hrt«i!tn*ifxoaB*tt, 

Xjftfflgg 9 3 \OBr3< ConT^C3S< &3 fcv»3 c 
LfetfoT, E&SI8I2 2 h#ffl<^Ti£MK 
JS*fffc-?&5>tf, S6H]SS0!l©iSa«2 2 g 

HS2 2 gfcit^T. tt»$li:£i;Tl>£5?** FX"< 

-xo*#««»**cfcjs?i?**kv^«i!i«<rr 

CO 1 5 53 £fc. ttK«(c«V'>T±»H«!>^rfltTaEH 

^Dfe^rxtDaBt^jK-rsfl&c^jSfcUT, aotso. 

j£<D3t«g82 2 1*01 8fc0!I^-r5o tSS§§2 2 1 f± 
m 6 SfcttfflOttKS 2 2 g fc.««ra«C«|^*IB*TV 

882 2 i »CfettSBD«<D^:^V^SfllfC«m2«m«^ 

nfcc5StHS2 2 1 tDiffigg»f®St±. ^XS68SO±aESH 
*<f<4-3TV^«fca6, 9cRgg2 2 irt^JliS-rS^fX 
<DffiMlt±.mzfm<%:Z>o H<D&r>rs&M$tiZZ 1* 

fflv>5^6.«. S6HSfieijcD$:ag82 2 g fcngtoauR 

Co l 5 63 se.Cv ^xco«Bi^±gSffl!li:TiiStfi!li:-e 
0 1 9\zm^t^> a 5StH«§2 2 j tt, 55tMfg2 2 1 

n\mwpi m&vuc&i&z nit z mimu 95. 96 

«\ ^x«DSitn^^a»iRi^i:=5:S<fc5Kata-&t>-& 
fei^%«AT^5, ^-n^nwsstHgpg 5. 9 6tt 

8SSSBfBiiS©^*v^lSffifiS*^llttKR^fX<0«^*S 

w-, awwffi«o/h«*jftffl«*f5J»R3ffx**a-r 

Co 1 5 73 c<o<k-5%9:Sg§2 2 j K*nar» ^6Si 
Sfi0!l©*S882 2 g-^StSf82 2 i kR«Oja*tcio* 
TJMTOJ:9ftSb%«irr«. 3ta#g2 2j 

T*f±, 2O03SCSSP9 5, 9 6 ^**X<D^n73l&I*^C 

tl(09(KgP9 5, 9 6(±, ^X<OSStX73l^cD±iJ5{gy{5H 
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liitK&a., 3fc«gS2 2 j -et±> 2O£0&RgP9 5, 9 
6 *J}X<DffitXjjfatfimiC%;Z> «fc o tcMfeTlSfiLTV^ 

fctfB$&LTi&£&U *«§§2 2 j ±#tc:fctt£iafif> 

©isa^±#^-a-s c i: c «t o t, estagg 2 2 j ©tss 

&S§g2 2 j ^M^av^ McLTISSRfcDv 1 
y FX"*- X*/JvS <f £C £#Rlffifc&£o 

co 1 5 8] wB&Ltcm6mmm<o^im^2 2 g&vu 

2 2 j 3tH§8<0±i!itffiatT8iifflyi:t?^K§g<OBfM 
St^* S c t »c «fc o T±S5tffl0tc^tt 5&{fcKJS<DK& 

tft-vzzx, cct\ m6mmmco^R§§2 2 g&^u 

2 2 j (cfc^T. ^rx^S5tx^(^<o±iiKfflllc{iSE?©^: 
€&feli$K^U>y F*5£«U T^lciittTO/JvS&M' 

CO 15 9] tLhittWbfc*^©^ 1 &V>LSg6*J6 
7-L.Z 0 fcffi?L<bt\2>CttLrct)\ CftSO&Mfi* so 

£ LTj&mtfiS'X-r I* 2 0 A Ottft&iV*-;. 0 2 0 <D 

mmm^ kt-i* 2 0 a k^t, sg 1 ^Bawicoss^^ 

co 1 6 0] mz o<D%mni&i/X7-ix2 0 A-m, 

o©^MjA^»fm^nfcK(tswxtt, be 
mass 3 2 ti^jns^to 0 tc, gftswxss 73^ 40 

LT^JS7kleIlRgS3 9lC{fcJS;*nSo Ultn4 0T*» 

fc*5^Ta5ELfc (2) S:c0SfStc«fcoT7j<*^i;So 
^(Dfc^^mjfii/XxA 2 0 AT-«\ «?feKfS«C<fcS 

CH4+H2O -» CO + 3H2-2 06. 

C0+ (1/2) O2 -» COj + 279 



fc**?l*JfflLTVSo ^lfcklHllRSg3 9T?0«l5l«tl/£: 

7J<[HK^3 5*fl-LT*$ry*3 Ofcfttftf . 
*U I£fggg2 4*«TiS««2 2T?ffat>n««l»H© 

CO 1 6 1] ig*87fclH|l|X8g3 9-Z?^J**^lHl>Cl^n/'c^ 
{W##X«, Sf^fXlH|lRiS3 3%ili6UTBKrti3.2fe: 

«fs«tifc/<— ?-3 4»c#«&snSo jae»s»4o-eo 

Ka£Lfe£9lcMkfl9MLTV'>Sftib l /t— ^3 4fc 
-ra&fbtfXfcLTfKo j^«fa->X-rA2 0 

at?». jjK»«i&4 ofr&©«ftsfcffxtt±&L;fc«fc5 

fc«*a*l§|lR«3 9 fcWfrft£fciiK I7?>? 36t 

EEffi&.f5.*&m?%mm3 2<o^>-f\yy^z 2 
co 1 6 21 «±siraufcJ:5fcv ±fei8 i*k>ti4 

co 1 6 3] wzi%:^Lm4mmmiz*3^Tiz. 

mSCttfft, ^»S?fi^Xv i A^*WIKi6fflcD 

CO 1 6 4] S1T»t»c35a{3!fx*SJWRfc LTfflV^* 
* (8) SkL-TTTcU «KS«WKWR«4n**e:fc 

^n^en (9) ^.t^ (10) i£i:LT^-r„ 

CO 1 6 5] 

2 (kj/niol) - (8) 
5 (kj/mol) - (9) 



H2+ (1/2) O2 -» H2O+2 4 0 (kJ/mol) - (10) 

CO 1 6 6] ;**>©*IK«*«*fTa5«*l«:U:» * IWtR3Ri:*JR*^t*, CCTiWc-i 

Wfc (8) ^{c^LrcK^RfStc^oTX^XD^^ tt, (5) SCtc^Ufc->7 hEJSfc:fl£oT*fcRf&LT 
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*jk<d— an*, do) icic^-rKftsiSfcm^tiTTk 

*iC5o (10) S<D^ftSlStC ioTi Cfczkti. 
(8) jS.tC7jk-?*?><DttME.fc J P (5) St^L/-c- 

[O 1 6 71 CCTv **y*!g?j$**fclxT^KIfr& 

y*^tr mmnxxttitftic&mz&Tfr z&nmicm 

A,7cg«*ffl^T (8) ^{CTSLfc^^^O^S^ 20 
HfWtgrrSCfctfTf^So (8) 5££/*Lfc* 

s&2>m,->< e»A^Tfe^sntfs is-stc cs) sw^y h 
o) do) a©wbEi6aH©ia»- 

ccommzmmLT3\izwiz (8) soj«^>©7>ms 

[0 1 6 83 £<D£olc^ *#V*M^»£LT7)<^ 
C3H8 + 3HaO 

-» 3CO+7H2-498 
CbHis +8H2O 

-» 8 CO+ 1 7 Hz- 1 2 
C16HM + I6H2O 

-* 16CO+33H2-2 

co 1 7 1] ±BBv->-rnoEUtm«^iv->«««t>^ jt> 

it^lcti, fg«8»<D*>«?SJiS^ecofc^fc:{i (5) * 
lcSbfc-SWkS*OS'7hKlSft*tf (9) (l 
0) ££a*LfclWbEfctf»fT'r*. 5«»Ort»1?a 40 

ttflSJ* ci:*< jiff c fcOTT 

co 1 7 2] ssEi/fciBWTa:3t«ufc«m^fx 



©«*J:tftt»**ffi«**|fPLT, (5) SOi'7h 
KJ&l5«fctf (9) (10) 5£©&{fcK*S<DW-g-*li 

fci:J:»K (8) 5£ 

CO 1 6 9] JK±, ^K«X*JWBRtUTfflV*«* 
tt-ry***» , Bah-.OBWBRja^ttn—fe^V) « 

5o JSfF, cn^tc-o^TiKWrSo (11) iSfiya 
/< y<o#ft?K&, (12) sRtt* * * y 
(13) :£«-tr* yw^SfgiS^Sto 

CO 1 7 0] 



0 (kJ/mol) 



6 0 (kJ/mol) 



(1 1) 



• (1 2) 



4 7 5 (kJ/mol) - (1 3) 

Affile J: o T«m7?x*©-iS(kKSRas©ffiigE^ga 

co 1 7 3] u±.*m*o>mmm\c^Tim\srct>\ 

CB®©fS#«Si^] 

cs 1 1 *&w<oim&-$mm?&zi}mnmi'x ; r 
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[02] J$fB«a!i4 ottflttS^Hr/M 8©«ua«w* 
0-?&£. 

[05] J&«3§2 2 a<DM&*mt>?mim?&Z 0 
[06 ] SR832 2 a©P*jgi5©fi«^<D«?^-r»i 

[07] &»§§ 2 2 b<DMf£ltiBit>-tWm®-V&Zo 10 

[0 8 ] &R88 2 2 c ©«^*t>-ruiW0-e&So 

[09] i$M8§2 2 c<DrtgP<DiSft^cD8l?«r^-rDi 
tP30-?&So 

[0 1 o] <&g§s2 2 d ©«^*at>-rsi^0T^«o 

[011] 3CMS2 2 e©M§$b11ttrai-efe5 0 
[012] 2 2 f tDi8fiE**4rril4SB0T&3o 

[0i 3] xtt'ii'v h*?mLrz&mm*5&wbn'<> 

[014] t&S§8 2 2 f ©rtgP©S«»fli©«^^^-r zo 

[0 1 5] J&S382 2 g<D«tf£a<b-ri»0J30T*;&3 o 
[016] 3t»§g2 2 g£DrtgP<Diafi#^©*£?^-r 
ittW0T?*S„ 
[017] &«g§2 2 h©«fiE^*3-r^0T?^S o 
[018] i?fc«i32 2 i <Dffif$.%mt>?m.W®-?&&o 
[0 1 9] 3tM§§2 2 j ©«fiK«r*t>-rgi^0TfeSo 
[02 0] (S81M->XfA2 0 AcD«fiK^-r^a>y 

[02 1] ft*fflV^nTf?fcfc-**{8S.S&Sg§tc so 

2 0, 2 OA -J^mjft^X^A 
2 2 — 2 2 j -3CM8§ 
2 3, 2 3 b-*MSP 
2 4 -£»S 
2 6-C04EK9S 

2 8 -^y— 

3 0 -7j<^>^ 

3 1 -m4Sg»r>-9- 40 

3 2 •••flEf8t!$ 

32 a —jt—\*> 

3 2 b"3>7'L"j'-9- 

3 2 c-.->t7h 

3 3-SWXEilBB 

3 5 -7j<lEliKK 
3 6-i7^>^ 
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3 8-3>7Uf-9- 

3 9~mmfc®im 

4 0 

4 i-m»an 

4 2 -TV— K 

4 3— *V— K 

4 4, 4 5—- i>/Ws— # 

4 4 P. 4 5P-mWXffi3& 

4 6. 4 7 -*lfi 

4 8 ™3Mr;l, 

so-mm 

5 4- -CPU 
5 6- -ROM 

5 8 - - R AM 

6 O-S liSS^yt 
6 1 —f&2M&*z>V- 
6 2- - ^3iaa-fe>-9- 
6 3-»l*>^ 

6 5-*3*>y 
6 6 "3fSl«tSiS8&8§ 
6 7-?g2git«J|$£§g 
6 8-ffi*-fe>-9- 

6 9 "2S^C3SAIS 

7 0-**y— ;WJfi* 

7 \ -*#S-iWtfm 

7 2-JSTkSS 

7 3-«fld»3tfXB 

7 

7 5-ftia&t0H@B. 
7 6 --m2^«*&K 
7 7-Sg3£M{fcS&B 
7 8"-mJ8B0U&i& 

7 9-m2«S)Rtt^SS 

8 0-^3jBSS«l&SS 
8 l-ftUJ&BttttB 
8 

8 

8 4-t-h/WT" 

8 5-?aw 
8 6-vnat 
s 7 i mmm 

8 8 -ft 2 MUM 

8 9 — 9 1. 9 4 — 9 6-3JHSP 

9 2 -H«S»*fX*ABS 

9 



* :,-..r . .>VH't(<!','.. J ">l^irr^. 
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